
THE PRECARBONIF~ROUS ROCKS OF CHARNWOOD I~0RESTo 3 3 7  

24. T]te PREeA.RBONIFEROUS ROCKS of C~A~NWOOD Fore, s t . - -Par t  I I I .  
Conclusion. By the Rev. E. HILL, M.A., F.G.S., and Professor 
T. G. BONNEt, M.A., F.R.S., Sec. G.S. (Read May 26, 1880.) 

CONTENTS. 
1. The Northern District. 4. Bardon Hill. 
2. Additional correlations. 5. Fragments in agglomerates. 
3. The district of Sharpley, 6. The Slates. 

Ratchet Hill, and Peldar Tor. 7. Igneous Rocks. 

IN our former communications on this region we gave a general 
description of the northern district. Though some points were 
worked oat in detail, yet less time was devoted to this than to the 
more accessible districts, and several difficulties remained, on which 
we hoped that renewed work and wider experience would throw 
some light. Accordingly, during the la~t two years we have repeatedly 
visited the neighbourhood, and added largely to our collection of 
rocks and slides ~; the present paper contains the results of these 
studies, which we venture to hope will not be without interest. 

(1) The 2v'orthern District. 

In  our brief notice of the beds in the Blackbrook and Charley 
region, us we had paid no minute attention to them, we followed 
previous writers in calling some of them quartzites. As will appear 
from the descriptions below, no rock here can properly be called a 
quartzite ; and we propose to denote this important group, apparently 
Che lowest visible among the Charnwood beds, simply as the Black- 
brook series. The normal rock is a pale-greenish sandy-looking 
rock, commonly much stained with ferrite from the Trias, more or 
less finely banded, and somewhat cleaved. I t  is best seen near the 
Blaekbrook toll-gate, on the Ashby and Loughborough road, and here 
is of a pale greenish grey eolour, with reddish stains, somewhat com- 
pact and decidedly like a quartzite. Under the microscope it exhibits 
a clear matrix full of very small microliths (belonites &c.) of a very 
pale green colour, with irregularly disseminated subangular grains 
of quartz, and some felspar, now and then stained with ferrite. The 
microliths are probably a pale fibrous variety of hornblende. With 
crossed Nicols many parts of the slide show a cryptocrystalline 
structure, resembling that of a devitrified rhyolite, distinct frag- 
ments of which rock appear to be present. From the structure we 
should suspect that the rock originally was largely composed of a 
pumiceous dust. The rock by Charley church, which has a general 
resemblance to the above, and is probably on nearly the same 
horizon, strongly confirms this view. It  is composed chiefly of 
small fragments, apparently rather angular, but looking as if  much 
compressed, which very closely resemble bits of a rather decomposed 

* More than 60 slides have been prepared, all by Mr. :F. G. Cuttell~ making 
the total number examined from Charnwood about 150. 

Q. J. G. S. :No. 143. 2 A 
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glassy trachyte, indications of a fluidal structure being still dis-  
cernible. Among these (besides the above microliths) occur very 
angular fragments of quartz and a few of felspar crystals. 

At Upper Blackbrook, on a ridge, are beds containing plenty of  
visible quartz grains, and small fragments of a decomposed, whitish, 
very compact felsite. On IvesHcad, and cast of Finney Hill are coarse 
grits, the grains being principally decomposed felspar or felsite, as 
if  waterworn volcanic material. Some beds, as on the west side of the 
bed of the old Reservoir, are of finer material, compact flinty slate. A 
greenish mottled variety occurs in the garden of the farm-house by 
the isolated outcrop near Charley Wood. It  is an ashy grit, seen, 
under the microscope, to consist of rather rounded grains of felspar 
with some quartz, and numerous fragments the exact nature of 
which it is hard to determine; but some certainly seem to be 
trachytic lapilli, and the ~vhole is not improbably detritus from 
a trachytic volcano. One of the quartz grains contains a relatively 
large irregular enclosure which is almost certainly a dcvitrified 
~las8. 

We do not, with our present knowledge, feel in a position to corre- 
late all the outcrops. The series forms a well-marked base to the 
Charnwood rocks ; and the similarity of outcrops on the same strike 
seems to show that there is little disturbauce by cross faults. On the 
other hand we have more than once suspected some repetition of beds 
by strike-faults, particularly at Blackbrook. There are arguments 
both for and against this view. 

The beds in this northern region on the east side of the 
anticlinal have hitherto been supposed to differ entirely from this 
Blaekbrook series. This view we accepted in our former notices. 
But when we came to examine them more minutely, it appeared 
that with some differences they had also many common characters. 
At Short Cliff and some other points green slaty rocks are found closely 
a~eeing with some of the Upper-Blackbrook beds. At the Whittle- 
Hil l  quarry and to the west of it are whitish ashy-looking fine grits 
or gritty slates, whose materials recall the white decomposed felsitic 
fragments of Upper Blackbrook. The rock of Moorley Hill, where 
two large quarries are opened, is externally very different; yet, 
under the microscope, even this appears to have affinities with the 
rest. Here are dull greenish banded grits, some beds being very 
fine. The microscope shows the coarser rock to be composed of 
angular and subangular fragments of quartz, felspar (both orthoclase 
and pla~oclase), with rock-fragments, some appearing to be tra- 
ehytic, and one showing very distinct traces ef fluidal structure. 
There is iron peroxide, some decomposed ilmenite, and a good amount 
of viridite; and the felspathie constituents are much decomposed. 
The materials have probably been arranged by water. 

An outcrop about half a mile west of this, seemingly of the lowest 
beds on the east side of the anticlinal (a quarter of a mile south of 
the east end of Whitehorse Wood), shows soft ashy grits and fine 
slaty rock, some of the latter being very like some Blackbrook 
varieties, while the other is akin to Moorley Hill. Microscopically, 
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t~he green rock shows the usual constituents, with some signs of 
decomposition, a larger proportion ofviridite, including some chlorite. 
The materials are probably waterworn. 

There is rock in the spinney by the l~ew-Cliff quarry which is 
externally dii~brent from most of the Blackbrook series. I t  has, 
however, something in common with the I res-Head beds. This is 
a coarse greenish-grey grit, of well-rounded grains. :M:icroscopically, 
even this has a general resemblance to the specimen from :~oorley 
Hill, except that the greater part of the green mineral is doubly 
refracting. In  both, the felspars with their included microliths 
and general structure recall those in many modern trachytes. 

(2)  Additional Correlations. 

On the west side of the anticlinal the Blackbrook series appears 
everywhere to be overlain by the coarse ashes of the ~[onastery, 
Hanging Stones, &e., the agglomerates of the High-Towers region, 
and the rocks of Sharpley. If ,  then, we are right in supposing 
that the lowest beds on either side of the anticlinal belong approxi- 
mately to the same series (and the throw of the strike-faults is 
much less than was formerly supposed), the equivalents of the 
coarse agglomeratic rocks of the western side ought to be found 
above the beds already described on the eastern. Bearing in mind 
the possibilities of change in aspect, we minutely reexamined at1 
the latter district, with the following result: The soft ashes and 
pale green flinty slate of Whittle Hill have obvious affinities with 
the Blackbrook type. But in a spinney due north of the quarry, 
at no great distance, we found rock clearly in situ, not only of an 
entirely different type, but so closely resembling the Monastery 
coarse-ash beds, that without the labels our hand-specimens could 
not be distinguished from some of them. The microscopical evi- 
dence agrees with this. There are thc usual constituents, a gee4 
deal decomposed, with much hornblende giving a more or less schistose 
structure, and but little quartz. The rock-fragments much resemble 
devitrified rhyolites; and in parts of the slide the fragmental 
structure becomes almost obliterated, while in others it is very 
distinct. 

For this correlation there is additional evidence. Above the 
coarse ashes of the ~onastery and Hanging Stones are vast piles of 
agglomerates. Here, on the eastern side, no such agglomerates 
occur, so far at least as we know; but we do find at more than 
one point beds of a dark-green grit, which have no small resem- 
blance to the matrix of some of the agglomeratic beds. Also a thick 
grit bed on the Buck Hills "~ has much likeness to a bed on the 
High-Towers ridge; and though most of the beds hereabouts are 
banded slates which have no obvious equivalents across the ant i -  
clinal, yet it may be noticed that there are indications of stratified 

* The coarser rock of the Buck ~ills eonSa~ns a considerable amount ot ~ 
quartz ; and the microscope shows ln~ny lapilli, one or two exhibiting aoicula~- 
microliths of felspar, as well as included crystals of the same mineral. 

2 4  2 
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beds at several points near the Monastery, and doubtless those great 
agglomerates are extremely local and exceptional formations. 

We showed, in Part  I., that  the Monastery coarse.ash beds belong 
to a horizon which can be traced down the whole western side of 
the anticlinal as far as Benscliff Wood. Distant from them about 
a mile, measured across the strikes, we meet at several points 
(Markfield, Ulverscroft mill, &c . )wi th  agglomerates containing 
slate which can be traced through Bradgate across the anticlinal to 
the wood of Blores Hill. We have since traced the :Markfield beds 
(Altar-stones) some distance further to the north-west, and have 
been struck by their strong likeness to some of the beds at Abbot's 
Oak (Green Hill), which appear to overlie by a very short interval 
the slate agglomerate on High Towers. We have also discovered 
an agglomerate identical with the Blores-Hill mass in the grounds 
north-east of Roecliffe Hall. I ts  strike points to Woodhouse-:Eaves 
Mill, where, also, are beds with fragments of slate. No equivalents 
can be identified on the continuation of this strike in the grounds 
of the (Woodhouse)Hanging Rocks; but there is probably some 

sl ight  bending or faulting; for beyond, at three diffcrent outcrops in 
the Outwoods, are agglomeratic rocks with large fragments of slate, 
to all appearance belonging to the same horizon o. 

We have thus traced the horizon of the great slate agglomerates 
round three fourths of the circumference of the Forest, from Lough- 
borough Lane in a circuit about to High Towers. As we mentioned 
above, the coarse-ash beds, whenever found, occur at a distance of 
about a mile from this horizon. Now the distance from the coarse ash 
on the Whittle Hills to the slate agglomerates in the Outwoods is 
almost exactly a mile. Thus the evidence for the identity of the 
coarse ash above Whittle Hill with that round the ]~onastery is as 
strong as the nature of the case admits. 

I t  follows that our estimate of the throw of the anticlinal fault (given 
in Part  I I . )  must be considerably reduced. The horizon of the 
slate agglomerates, jud~ng by their position at Roecliffe Hall, must 
also be much nearer that of the grit and pebble beds than we had 
previously supposed. 

The beds on Longcliff appear by their strikes to underlie those on 
the Whittle Hills. Yet they have, as we said, no resemblance to 
the Blackbrook series. Their affinities are rather with those of a 
much higher horizon. In  one or two places fragments of the pinkish 
felsite were distinctly seen with the eye. Several slides have been 
examined. Quartz grains are present, similar to those of the 
Sharpley-Peldar district, and broken felspar crystals also with similar 
microlithic inclusions t ,  and numerous lapilli, mostly of the usual 
rhyolitic type ; epidote is present, with much chlorite, viridite, and the 
usual fibrous hornblendic mineral. On the whole these Longcliff beds 
have much in common with the finer portions of the beds of the 
north-western district already described. There is also among them 

* We may notice, in passing, that the agglomerates of this horizon contain 
fragments which we took originally to be purple slate, but now recognize to Im 
l~urple rhyolite, t See p. 343. 
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an agglomerate with slate fragments ; and slate fragments belong in 
general only to the higher portions of the Charnwood series. We 
are inclined, therefore, to think them dropped down here by some 
faulting. A chain of greenstonc intrusions (two of which are new 
discoveries) extends from New Cliff, over Long Cliff, to the Buck Hills, 
and may possibly have some relation to the position of the fault, i f  
such exists. 

The annexed section, which is only diagrammatic, may serve to 
render clcarer our idea of the general relation of the beds on either 
side of the anticlinal at the northern end of the Forest. I t  is drawn 
in accordance with :Prof. Bonney's v iew-- that  the Blackbrook-toll- 
gate beds arc about the lowest of all, and that a fault parallel with. 
the anticlinal fault has a larger throw than it. 

(3) District of Sharpley, Ratchet Hill, and Pehtar Tot. 
We gave in Part  I.* a gcncral description of these beds, stating 

that, after careful comparison of the Sharpley rock, that of the base- 
ment beds of Ratchet Hill, and the rock of Peldar Tor, we consider 
them the equivalents one of another. We have subsequently ex- 
amined more minutely the whole district, with the following results : -  
In  the first place, we have detected the characteristic rock which 
forms the ridges of High Sharpley, at the base of l 'eldar Tor itsclf 
(near to Spring-Hill Farm), in two little spinneys to the north of this, 
and near another farm in the direction of Kite Hill. We have also 
traced this rock to the north of High Sharpley, and found that at last 
it is either split up by small slaty bands, or contains lenticular 
fragments of slate, and passes at one place into a purplish agg]o- 
meratet. There is then a very conriderable mass of rock of the type 
found at :High Sharpley, and it clearly underlies the beds visible in 
the main part of Ratchet Hill and Peldar Tor ; further, among the 
lowest beds of the former, ~ogether with a green rock, like that of 
:Bardon Hill, is some of the Sharpley type. :Microscopic examination 
also showed that the difference between these two rocks was more 
apparent than real. 

I t  results, then, that the Ratchet-Hill and Peldar-Tor rocks are 

Quart. Journ. Geol. Soc. vol. xxxiii, p. 777. 
n h " t On the map, just u der t e e in "Swanymote. 
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about on the same horizon ; and though the former are much less 
uniform than the latter, containing well-marked agglomeratic beds, 
yet parts may be found even here very closely corresponding with 
the typical Peldar-Tor rock. On that hill fragments seem to have 
become rare and small; but the crystals of quartz and felspar are 
rather larger. 

This rock of I-ligh Sharpley is one presenting several difficulties. 
Its ground-mass is of a purplish grey colour, and is compact, much 
like a felsite, containing numerous crystals (often fairly perfect) 
of quartz and felspar, sometimes as much as �89 inch in diameter, 
but generally rather less. I t  has a distinct though imperfect 
cleavage, the surfaces being wavy (doubtless owing to the resistance 
of the included minerals). These surfaces have a very faint satiny 
lustre, giving the rock at first sight a slightly schistose aspect. 
Cleaved felsites do, indeed, sometimes look rather schistose; but the 
latter structure is usually very local; while the thickness and extent 
of this Sharpley rock is considerable, and its character uniform *. 
Further, there is in its aspect something hardly to be described in 
words, which to the practised eye suggests a doubt of its igneous 
origin. :Here and there we note a very faint indication of a frag- 
mental structure ; and at, the western end of the southern ridge, and 
again about halfway along it, the rock becomes unquestionably 
elastic, containing in an ashy matrix fragments of a purplish per- 
phyritic felsite, which is itself extremely like the typical Sharpley 
rock t .  

:Eight microscopic slides have been prepared from different parts 
of the ridges of High Sharpley, and four from other outcrops in the vi- 
cinity. The ground-mass of these is often, at first sight, remarkably 
like that of an acid lava, as it consists of a transparent base, crowded 
with microliths of opacito and ferrite, with epidote and (?)sericite, 
generally rather irregular in form. The first and second are so 
arranged as to give the slide a more or less gramflar structure, 
which in some cases is well defined, and then the ground-mass is 
more translucent. In one or two of the slides a vague indication 
of fra~mental structure can be discerned. In this ground-mass are 
scattered crystalline grains of quartz and felspar (small and large), 
of iron peroxide, and of epidote and viridite replacing some other 
mineral. With crossed Nicols the rather granular aspect of the slide 
nearly or quite disappears, and the field resembles a glass crowded 
with inumerable microliths, mostly, if not all, felspar, often rather 

* W e  have received from a fr iend a par t ia l  analysis of  this rock, which m a y  
give a general idea of its composition : - -  

SiO~ . 

CaO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1"28 
:MgO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1"10 
Alkalies &c . . . . . . . . . . . . . . . . . . . . . . . . . . .  3"34 

100'00 

t The same rock is found on Ratchet :Hill and elaewhere: see p. 344. 
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wavy and indefinite in" outline, bearing a general resemblance to a 
cryptocrystalline structure common in devitrified rhyolites. On 
rotating the stage other microliths appear in the dark parts; and it 
is doubtful whether any glass really remains. Minute quartz grains, 
so far as they can be recognized, are not numerous. Most of those 
present are from ~ to ~ inch. In outline they vary, being some- 
times rounded or subangular, sometimes showing crystalline angles ; 
they are often traversed by cracks; occasionally they include a little 
of the ground-mass and specks of viridite, but usually are fairly 
-clear, though here aud there are a good many enclosures, some being 
opacite, but many almost colourless, like minute cavities (fig. 2). The 

Fig. 2.--Portion of broTcen Quartz Crystal, with Inclusions of Matrix 
minute Cavities(?), ~c. Hiqh Sharpley. (Enlarged.) 

felspars are rather decomposed and stained with ferrite; but ortho- 
clase and a plagioclase, probably oligoclase, can be recognized. Both 
include numerous mieroliths of epidote, viridite, and perhaps another 

:Fig. 3.--FJspar Crustal with I~,~ch~sions resembling Browu 
Glass, ~c., High Sha~Tley. (Enlarged.) 

rather similar mineral, together with a substance much resembling a 
brown glass * ; these often lie in the planes of cleavage (fig. 3). These 
felspars are frequently in perfect crystals, but sometimes appear 

The general aspect of these felspars is remarkably like those in many 
,trachytes. 
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broken. The large grains of epidote are obviously of secondary forma- 
tion ; from their octagonal outline and angles we may, in two cases, 
safely assert the original mineral to have been augite ; viridite ap- 
pears, both associated with it and alone, probably also replacing a 
kindred mineral. 

Slides cut from the rock at the base of Peldar Tor, from the 
Sharpley-like reek in the Bardon-Hill pit, and from the outcrops 
mentioned above have been carefully studied: their differences from 
the above are merely varietal; and the green rock at tlle base of 
Ratchet Hill, though containing a little more viridite, is in all 
essential points identical. 

The question, then, we have to answer is : Are these rocks lavas ? 
and if not, how is their porphyritic structure to be explained ? Cer- 
tainly they are not unlike lavas ; the cryptocrystalline ground-mass, 
the included crystals, would not ill agree with a devitrified rhyolite 
such as we can examine in the Wrekin district, or between Caernarvon 
and Bangor. Still, on closely studying the ground-mass of these 
Sharpley reeks, we note various minute points of difference, such as an 
indefiniteness of structure, a suggestion hero and there of fragments, 
which seem to separate i;hem from every undoubtedly igneous rock 
which we have studied. The persistent schistose character of the 
rocks over so large an area is also most difficult to explain on thai; 
supposition. So also is the gradual passage of the undoubtedly 
fragmental bands (in the southeln ridge) into the normal rock. 
Were the latter a lava, the line of demarcation between it and 
the ash-bands should be a definite one, and be detected without 
much difficulty, as the rock-surfaces exposed are favourablo to 
examination. After repeated study in the field and with the 
microscope, and comparisons with numerous i;ype specimens, we 
cannot alt~r our original opinion that these rocks of High Sharpley 
are not lavas. 

We are then called upon to explain their porphyritic structure. 
The quartz and felspar grains closely resemble those occurring in 
many other Charnwood reeks which undoubtedly are of elastic 
origin ; they also resemble them in having clear, sharp boundaries, 
even when broken. There is not that indefiniteness of outline 
and appearance of melting away (as it were) into the surrounding 
ground-mass which commonly characterizes crystals (especially of 
felspar) when developed in situ, in schists; the structure of the 
ground-mass also does not resemble that of schists ; nor do the rocks 
themselves in this part of Charnwood Forest suggest very extensive 
metamorphism. The idea, then, of a development in situ, as in the 
case of many crystals of garnet, dipyr, hornblende, ehiastolite, &c., 
seems inodmissible. But if  so, the aspect of the included minerals, 
and the general structure of the rock, can only be explained on the 
supposition that it is a tuff. The bands already mentioned, 
which are undoubtedly fragmental, ai'e certoinly of volcanic origin. 
The structure of the fragments in them and in the agglomerates of 
Ratchet Hil l  and elsewhere is almost identical with the ground- 
mass of these Sharpley rocks. Still, if the latter be of fragmental 
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origin, i t  may fairly be "asked, Wha t  has become of the lapi l l i?  
why are they not as usual more or less clearly defined in the slide ? 
To this we may reply, that  here and there we do meet wi th  faint  indi- 
cations of these ; that  in two intercalated bands separated by no clear 
line of division they unquestionably occur ; tha t  a similar tendency 
to disappear may be occasionally noticed in slides from rocks in 
other parts of Charnwood which are of undoubtedly elastic origin ; 
and, lastly, tha t  in some comparatively modern tufts a similar ob- 
li teration of the fragments may be witnessed ~. 

We suppose, then, tha t  this rock of High Sharpley and elsewhere 
was once a rather  fine uniform rhyolitic tuft, oonsisting of lapil l i  
and volcanic dust, mixed with quartz and felspar crystals, which per- 
haps no long time after deposition was exposed to the action of per- 
colating water  or vapour, and, as it  were, part ly rotted t ,  but wi thout  
destroying the included felspar crystals. I t  was then consolidated, 
cleaved, and gradually bro]lght to its present condition. The rock  
of High  Sharp]ey much resembles some of the "porphyroYdes" of the 
AMennes, the chief difference being tha t  sericite is much less con- 
spicuously present in the former than in the lat ter  +. 

We described in Par t  I I .  the ordinary rock of Peldar Tor. Since 
then we have had additional sections prepared. The study of these 
and our field-work confirm us in the opinion, there expressed, tha t  
the rock is of elastic origin. We may, however, remark tha t  the 
quartz and felspar crystals are in most respects identical with those 
of Sharpley ; and the general character of the ground-mass, especially 
wi th  crossed Nicols, is the same. As the rock in the main mass of 
Ratchet  Hil l  w is indubitably pyroclastie, and is n o w  proved by super- 
position on the typical Sharpley rock to be equivalent to tha t  of 
Peldar Tor, our view as to the nature of the latter and of Sharpley 
receives additional confirmation w 

The rock near Copt-0ak church (noticed vol. xxxii i ,  p l  771) has 

* As, for example, in a white tuff from Monte Venda,(Euganean Hills, of the 
British-Museum collection, for a sight of which we are indebted to Mr. T. Davies~ 
F.CT.S. Since writing the above, we find a somewhat similar case described 
by Prof. Geikie, " Volcanic rocks of Firth of Forth," Tr. R. S. Edin. vol. xxix. 
p. 474. 

t L~pilli are very commonly outlined by a black margin, which probably 
largely owes its eolour to ferric oxides. The passage of water or vapour through 
the mass would decompose the iron oxide (tbrming carbonates, &c.), and thus 
obscure the structure. 

$ I am indebted to Prof. :Renard for specimens of porphyroides from 
:Laifour and Mairus (described in the well-known memoir ' Les :Roches Plut. de la 
Belgique' &e.). :Early in the present year, I fortunately had the opportunity 
of showing him my collection of rocks and slides from Charnwood. lie in- 
formed me that the resemblance of the Sharpley, Peldar, and Bardon-Hill rocks 
to those of the Ardennes was most remarkable, and expressed a distinct opinion 
that none of them were lavas. In the above memoir it is suggested that. the 
quartz and felspar crystals have been developed irt si tzt  ; but after examination 
of my collection, he stated that, in the case of Charnwood, he thought the- 
view mentioned above worthy of serious consideration.--T. G. B. 

w A careful search over the rocky ridge will show here and there near the~ 
base a tendency to recur to the Sharpley type, and higher up bands c]oaely 
approaching the Peldar-Tor type. 
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some resemblance to members of the above series. We had feared 
t ha t  its decomposed condition would unfit i t  for microscopic ex- 
amination ; but ~[r. Cuttell has succeeded in preparing us a good slide 
from a specimen rather  of the Sharpley type. Except for the entire 
or almost entire absence of quartz, and the larger amount of viridite 
and  ferrite present, it  is remarkably like that  rock. The ground-mass 
is similar ; the included felspar crystals, often sharp-edged as though 
broken, are in all respects identical. Par t  of the green mineral is 
rather fibrous, dichroic, and probably a chlorite. The ferrite has 
infiltrated into cracks. This rock, then, is probably about on the 
horizon of the Sha~pley series. 

(4) Bardon Hill. 

The quarry here has been much enlarged since the date of Par t  I I .  
A considerable mass of the purple schistose rock in the upper quarry 
has now been excavated. As already stated, it  much resembles that  
on High Sharpley, except that  i t  has fewer quartz grains. I t  appears 
to pass up irregularly into a greenish rock; and at one place there 
scemed to be a parting of this between two bands of the purplish 
rock. Its  thickness also seemed variable. The dip was not very 
clearly marked, but appeared to be about 48 ~ N.W., the strike of 
the cleavage being W. 10 ~ S. This rock seems to end abruptly ; as the 
foreman said," i t  dies out at a slither." The approximate N.]~. to S.W. 
strike differs much from that  of t h e "  shaly band" in the lower pit, which 
is W.N.W. to E.S.E. I t  is, then, very probable tha t  a fault runs n e a r  

the northern flank of the pit. (}n reexamination of the " sha ly  band" 
we were struck with a resemblance between the less decomposed 
portions of it, the ashy bands of High  Sharpley, and part~ of the 
purplish rock in the upper pit. Microscopic examination has not, 
however, strengthened the evidence for this resemblance; for our 
slide of the first appears to consist of broken felspar crystals, often 
much decomposed, a few grains of quartz, and a large quantity of 
viridito so arranged as to give a rather schistose aspect to the rock, 
no part  prcserving the peculiar cryptocrystalline structure noted in 
the others. Still, in our slide from the purplish rock in the upper pit, 
there is a small lenticular band consisting wholly of broken iblspars 
(with epidote) ; so tha t  the identity is yet possible. I f  this were the 
~ase, and the shaly band an attenuated representative of the Sharpley 
rock, then that  already described * as so curiously like the Peldar- 
Tor rock would be in its right place, and the typical compact green 
rock t of the pit would belong to some part  of the Peldar-Ratehe~ 

�9 Quart. Journ. Geol. See. vol. xxxiii, p. 781 ; vol xxxiv, p. 205. 
t As this rock, perhaps more than any other of its kind in the Forest, re- 

sembles a true felsite, we have had additional slides prepared. We retain, how- 
,ever, our former opinion that it is not an igneous rock. We need only refer to 
our descriptions given at p. 206, vol. xxxiv., and repe~tt that our study of all 
:these peculiar rocks in the northern district confirms us in the opinion that they 
are not only elastic, but also have been tufts, and that ~e  amount of alteration 
which they have undergone is not sufficient to account for their porphyritic 
character. 
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~series. The resemblance of the breecias in the upper part of the hill 
to those of Cadman has already been noticed. 

:Be this as it may, the rocks of :Bardon :Hill, as a whole, have a 
marked resemblance, especially under the microscope, to the group 
described in the last section; thus it is very probable that this 
Sharpley-Cadman series, in an attenuated condition, reappears here 
on the other side of a synclinal, which most likely is more or less 
~broken by faults. 

(5) Fragments in .Agglomerates. 
A few fragments from the agglomerates have already been de- 

scribed in Part  I L  ; but in the hope of throwing light onthe structure 
of the Sharpley rock and obtaining hints for conclusions, ten care- 
fully selected fragments have beer, subsequcntly examined micro- 
seopically. They are from the following localities :mRatchet  
:Hill (2), Gunhill (1), High Towers (4), Timberwood Hill (1), near 
Whitwick school-house (1), Whitwick Parish Quarry (1). Tile speci- 
mens from Ratchet Hill have a minutely cryptocrystalline ground- 
mass with scattered crystals of quartz, felspar, magnetite and secon- 
dary epidote. The first two minerals resemble those in the Sharpley 
rock ; and there is much similarity in the ground-mass. One of the 
High-Towers specimens (from an agglomerate nearly opposite to the 
lodge) shows a faintly mottled structure, which is rendered more 
.distinct by a marked difference of eolour on applying a selenite 
plate. Probably it is the remains of a structure similar to those 
figured by Zirkel in plates vi. and viii. of his "Microscopical I)etro - 
graphy" (U.S. Geol. Explor.). We find also that the mottled pink 
~and green fragments, somewhat like syenites in macroscopic structure, 
diitbr but little from the purple fragments. The ground-mass is 
�9 cryptoerystalline, and in this particular specimen shows fairly distinct 
traces of a fluidal structure. The others call for no special note. 
The microliths in the Whitwick School-house fragments (rather de- 
composed) are more aeicular than in the others; tilat from the Whit- 
wick Quarry (also rather decomposed in parts) exhibits distinctly an 
~rregular tiuidal structure. In  our former notice (vol. xxxiv, p. 208) 
we doubted whether two specimens from the last locality were 
igneous; havingin the interval enjoyedmany opportunitiesof studying 
both the older trachytic rocks and the "hiilleflinta " group generally, 
we have now no hesitation in recognizing all as igneous. The 
structure then described is analogous to that mentioned above in one 
�9 of the High-Towers specimens. 

These fragments also, allox~ing for decomposition and the formation 
of some secondary minerals, present very considerable resemblance 
to many rhyolitic rocks of much more recent date, such as those of 
Hungary ; it is even possible that an undevitrified base may oc- 
casionally rcmain. Their structures are hardly distinctive enough 
to throw much light upon correlation. The Gunhill and Whitwick 
s specimens, which differ more from the. ordinary type~ 
are most alike; but it is quite possible tbr all to belong to the same 
general series. Yield evidence inclines us now to regard the Gun- 
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hill rocks as representative rather of the Kite-Hill than the Cadmar~ 
group. 

(6) The ,Slates. 
The microscopic structure of three varieties of slate was de- 

scribed in Part II. The structure of one of them (from the quarry 
near Forest Rock Inn) appearing on further investigation to be ra~her 
exceptional, we have examined a ibw more slates in the hope of ob- 
taining some help in correlation. The only one among them which 
presents any resemblance to it is a spccimen from a locality east of" 
Grace-Dieu grounds. The peculiarity of the Forest-Rock-Inn slate 
is that ttle slide with ordinary light is unusually clear, resembling a 
glass in which anumber of very minute microliths, of a pale yellowish- 
green colour*, with some specks of ibrrite, are irregularly disseminated, 
so as to leave occasional clear intcrspaces ; and this base, with crossed 
Nieols, exhibits a kind of devitrified structure. The other slide has 
very similar microliths and brown specks, a clear matrix showing 
a similar structure with crossed Nicols, but more obviously elastic, 
fragments of felspar clTstals being in places distinct. There seems 
to be some evidence for correlating these two rocks; but, unfortunately, 
this does not help much, as the position of each in the series is un- 
certain, and probably both are bounded by faults. 

In the Whittle-Hill honestone the matrix seems to be fairly clear, 
with little earthy matter, but crowded with minute mieroliths as 
above, looking as if  it were composed of comminuted iblspar, in which 
o c c u r  rather larger grains of felspar and quartz. The mieroliths are a 
little more wavy in outline than those in the other rocks, and assume, 
with crossed Nieols, a golden-yellow tint. There are small cluster.~ 
of fcrrite, associated with granules, which are probably garnet. 
This rock has a slight resemblance to the other two. 

The specimen from the quarry west of the School House, Grace 
Dieu, has also a slight resemblance to the above, but is more 
crowded with yet smaller mieroliths, and has a good many specks of 
ferrite or some pale earthy mineral, k flinty slate from a knoll on 
the west side of Old-John/frill rather resembles the last. There are 
occasional distinct felspar fragments and quartz, with grains of epi- 
dote, which the microliths may also be. 

The slate of Beggar's Nook is distinctly banded ; the felspar frag- 
menbs are rather angular and sometimes long, quartz apparently 
rare, microliths as before, but the general appearance more earthy. 
The slate of the summit of Old-J:ohn Hill, on the whole, resembles. 
the last. The slate of Groby Quarry, which may be taken as a fair 
example of the roofing-slates of the Forest, differs much from all 
the above. It has the usual microliths, with a fairly uniform flag- 
mental structure, consisting of subangular quartz, decomposed 
felspar, grains of opacite, ferritc, viridite, and mica. The viridite, 
like the microliths, is no doubt a secondary product ; but the mica 
seems an original constituent. I t  is generally clear and gives bright 
colours with crossing 5"icols ; but occasionally it is interbanded with 
a pale green variety. :Probably a little alteration has taken place. 

* Perhaps  epidote ; some of the darker  grains  are not  unlike menalito, 
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(7) Igneo~ Ror 
We have not  revisited more than one or two of the locnlities 

where these occur since the date of our last paper, and therefore have 
nothing to add from personal knowledge ; but  we have detected two 
new outcrops on the north-eastern side of the F o r c s t ~ o n e  in a spinney 
between Whit t le  and Buck :Hills, the other jus t  east of the high road 
on the crest of :Naupanton. Both are of the northern type (see vol. 
xxxiv, p. 216), rather compact and decomposed. We could not  
succeed in hi t t ing off their junctions with the sedimentary rocks ; but  
a more minute search, under favourable circumstances, may yet dis- 
cover them. 

Mr. S. AUport, however, has been fortunate enough to find 
junctions, exposed by further quarrying, between the hornblendie 
granite and the so-called Brazil-wood gneiss, showing that  the 
former, as we predicted, is intrusive in the lat ter  *. :He justly ob- 
jects to applying to this the name " gneiss," though we are not per- 
suaded that  the term which he proposes for it, "micaceous schist," is 
much better. :He has also been able to prove that  this rock is only 
a member of the Forest series exceptionally altered by " contact 
metamorphism " t .  Mr. W. J. :Harrison had previously discovered 
small garnets in t h e "  gneiss" .~. The same gentleman has kindly 
forwarded to us specimens of a very coarse variety of the " s y e n i t e "  
from a pit near Stony Stanton, on the road to Sapcote. This might  
almost be called a hornblendic granite rich in felspar, some of the 
crystals of the latter mineral being nearly an inch long. 

Conclusion. 
As the result of the above investigations, we venture to extend, 

wi th  some modifications, the correlations proposed in our first paper 
(vol. xxxiii,  p. 784), as follows :---The Charnwood-Forest rocks 
seem to fall natural ly into three great groups, which, however, are 
not separated by any very sharp lines of demarcation. The lowest is 
the Blackbrook series. The middle group has for its base the coarse 
ash-beds of the Monastery, the Hang~ing Stones, Timberwood Hill ,  
Chitterman Hill,  Bensclitt; and (cast of the antielhlal) the spinney 
above Whit t le  :Hill. In  the north-west region this gToup contains 
the immense agglomeratic masses of the l~igh-Towers area ; in the 
north-cast the finer volcanic grits of the Buek-lZ[ill district, and 
probably Longcliff; but  here and in the rest banded slates pre- 
dominate. Rather  high l~p in the group the beds of slate-agglo- 
merate form an horizon which, as above described, can be traced 
nearly round the Forest district, and might, if thought  desirable, be 

Geol. Mag. dee. ii. vol. vi. p. 181. 
t The ashy rocks in the Stable Quarry, Bradgate, and at Stewards-Hay 

Spring (vol. xxxiii, p. 201) are also examples of contact metamorphism. In the 
first part of our.paper, the term "schist,," ~'as two or three times" .used. where w e  

ought to have said ' schmtose rock. In the sense m ~hlch ~ve think st right to 

rock) no schist in the Forest. 
$ Midland Naturalist, vol. ii. p. 77. 
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used as the base of a subdivision. Above this, in the north-west~ 
appear to come the Sharpley and Peldar rocks, with the agglomerates 
of Cadman (and their equivalents in Burden Hill), which are pro- 
bably succeeded by the finer beds of the quarry near Whitwick 
School ltouse. Some portion of this upper subdivision may be repre- 
sented by the Forest-Gate beds in the north-east;  and the upper 
limit of the group further south seems to he marked by the pebble- 
beds and quartz grits of the (Woodhouse) Hanging Recks, the 
Brande, the Stable Quarry (Bradgate), and Steward's-Hay Spring. 
The highest zone, visible only in the more southern part of the 
Forest, contains the less-banded workable slates of Swithland and 
Groby. 

The beds are elevated in an elongated dome-shaped anticlinal, o f  
which only one half is visible, and the vertex points to the south- 
east ; so tha~ denudation has exposed the lowest beds at the northern 
end, and the others lap round them in rudely elliptical zones. These 
are interrupted by the anticlinal fault or faults, and, at the north- 
western corner, by many fractures, which greatly perplex the 
investigator. 

:Much yet remains to be done in the Forest region ; but we are no~ 
hopeful that more of importance will be accomplished (unless new 
quarries are opened) without constant and minute reexamination o f  
the ground, such as is impossible for any but residents in the vicinity. 

We therefore now take our leave of Charnwood Forest, in the 
hope that some of the local geologists will continue our task. W e  
are well aware that some at least of our conclusions are founded on 
imperfect evidence, and we cannot hope to have avoided error; but 
we may fairly claim to have bestowed upon our work considerable 
time anti pains. We venture therefore to deprecate hasty criticism, 
and trust that our mistakes may be judged leniently. 

DrscvssIo~r. 

Dr. SORBV said that, in preparing his Address, he had found great 
difficulty in deciding between albored ashes and eruptive rocks. His 
work had chiefly been among the Westmoreland rocks. He con- 
sidered this one of the most difficult problems, and was very glad to 
hear the authors' conclusions. 

~ r .  TAww~.r entirely confided in Prof. Bonney's results. With 
respect to the secondary development of the crystals, having heart 
shown many of the thin slices, by the author's kindness, he thought 
it was especially clear that the quartzes had bcert derived, viz. from 
a rock like a quartz-felsite. 

Dr. HICKS expressed his agreement with the view of the authors 
as to the Sharpley rocks being tufts. He thought the Charnwood 
series pre-Cambrian. 

The P~ESIDE~'T stated that gold had recently been found in small 
quantities by Mr. How in the quartz-veins of Peldar Tor. 

l{ev. E. HIr.L said the authors were inclined to regard the Churn- 
wood rocks as pre-Cambrian. The occurrence of gold was new to 
t~leDa. 
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